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VI.

Executive Summary
The Inclusive Lectern is an example of design with inclusivity in mind. The main function of the lectern
is its height-adjustability feature that accommodates a wide range of individuals. After it was
completed last year by a team of four ME seniors, the lectern was used in a couple of events on
campus. Unfortunately, the actuation system of the lectern was damaged during transit to one of
those events. Rather than fixing the existing actuation system, it was decided that it would be more
beneficial to design a new, functional actuation system for the Inclusive Lectern.
It is essential for Cal Poly to have a height-adjustable lectern to accommodate all presenters during
various events. As such, our team designed and built a new linear actuation system that restored the
height adjustability of the Inclusive Lectern. In addition, we incorporated a collision-prevention

system that averts the work surface from trapping the legs of the user when lowering the lectern.
The actuation system is provided by two linear actuators, each rated for a force of 200 lbs. with a
speed of 1.6 inches/sec. The range of the height that the lectern can achieve is between 27.27 and
45 inches, measured from the bottom of the desk to the ground. The linear actuators are controlled
by an Arduino microcontroller. The Arduino mitigates the inputs and outputs of the system. It
recognizes the input signals that the user will send through the push buttons, the pressure switch
mats, and the micro-switch detecting any collision with the user’s legs.
The collision-prevention system consists of a micro-switch that is located on the bottom edge of
the desk. The system is activated when a force is applied to the lever on the micro-switch. The
force is delivered from a wooden panel on a hinge that folds back and presses on the lever when it
comes in contact with the user’s legs. The electrical components of the actuation and collisionprevention system are securely stored in the compartments of the new base. A unique feature of
the new base is that the top panels are removable, allowing space for maintenance on both
systems. The panels are maintained in place with friction blocks. In addition to that, the user is
protected against electrical wires and potential pinching points by access covers that shield the
linear actuators. The final product is illustrated in Figure 1.

Figure 1. The Actuation System of the Inclusive Lectern

VII.

Major Accomplishments
(1) Restored the height-adjustability feature of the Inclusive Lectern with minor modifications on the
structure of the lectern.
(2) Provided a safer environment for presenters that use a wheelchair by incorporating the collisionprevention mechanism that retracts the desk if it collides with the user’s legs.

(3) Integrated the switch mats that work in conjunction with the new actuation system, allowing
presenters with hand dexterity problems to adjust the height of the lectern, thus, preserving the
inclusivity of the lectern.

VIII. Expenditure of Funds
The final cost of the project is presented in Table 1. The cost was divided among several sub-systems,
which include the actuation, control system, base, prototype, the labor, and miscellaneous items.
Table 1. Final Cost of Project
Sub-System
Cost
Actuation System
$ 360.45
Control System
$ 245.82
Base
$ 397.48
Prototype
$ 48.98
Labor
$ 40.00
Miscellaneous
$ 215.33
Shipping
$100.02
Total

$ 1,408.08

The cost of the actuation system covered items such as the linear actuators, fasteners, washers, steel
plates and steel, round tube, cotter pins, electrical wire, electrical buttons, and steel mesh screen for
the access covers. The cost of the control system covered items such as the Arduino, power supplies,
two signal relays, micro-switches, and cable adapters.
Most of the budget was invested toward the construction of the new base. The cost of the aluminum
and African mahogany was expensive. However, both materials were essential for the aesthetics
consistent with the original lectern. Due to the lack of woodwork experience, a few wooden panels
of African mahogany were ruined when being sized for the base. Some of the mitered edges would
not align perfectly, thus, we decided to remake those wooden panels. Unfortunately, we obtained
more mahogany hardwood than what was required because the supplier only had large sheets of
12ft. x 1ft in stock during the time we purchased the material. In addition to that, the cost includes
the epoxy used to glue the wooden panels to the aluminum base, sand paper, stain, and lacquer to
treat the hardwood, and extra screws and nuts for the aluminum base.
For the prototyping phase, birch wood, plywood, nails, and glue were used to build the cascading
wooden covers of the lectern. The cost for labor accounted for the welding services completed on
the aluminum sub-frame of the base provided by Gentry Welding & Fabrication. The miscellaneous
component includes items such as masking tape, paint, paint brushes, etc. The high cost item in that
section is an aluminum cart dolly that we decided to purchase to ease the transportation of the
lectern to future events. Furthermore, the final total cost includes sales tax and shipping cost, which
amounted to approximately $100 of the final cost.

IX.

Impact on Student Learning
The Inclusive Lectern is an example of a genuine design with inclusivity in mind and has left a positive
impact on the Cal Poly community. Many of us have the desire of seeing the Inclusive Lectern become

the standard lectern adopted by campuses worldwide. Our team agrees that future senior projects
should embody the mentality of designing products that are accessible and inclusive to a diverse
public. On another note, this project provided us with the opportunity to experience each phase of
a project from start to finish. From the initial research, to defining the scope of the project, design
development and prototyping, budgeting, to product realization. We enhanced our skills in the shop
and abilities in project management, communication, teamwork, and professionalism. The Inclusive
Lectern II Project was a collaborative effort from people who cared about the product and the success
of our team. The support we obtained from individuals, groups, and foundations, such as the Warren
J. Bakers and Robert D. Koob Endowment, really emphasize the “Learn by Doing” motto of Cal Poly.

